This paper presents a distributed terminal (finite-time) backstepping consensus control for multi-agent EulerLagrange systems. Terminal virtual error surfaces and virtual controls are proposed to guarantee the finite-time error consensus and formation convergence of a group of one-leader and multi-follower cooperative tracking EulerLagrange system.Finite-time stability including infinite-time stability was proved by the finite-time Lyapunov candidate function. Simulation example shows the effectiveness of the proposed finite-time backstepping coordinated tracking controller.
Introduction
In recent years, there has been a great interest for researches of multi-agent systems, whose applications include spacecraft, mobile robots, sensor networks, etc. Interesting research directions are containment control, consensus, formation, and flocking control [1] . These problems focus on two cases, namely, the case that there does not exist a leader and the case where there exists a leader. The coordinate tracking problems to track a single leader have been investigate for followers with single-integrator, double-integrator, high-order dynamics, nonlinear or Euler-Lagrange dynamics [2] [3] [4] [5] . Linear control theory and variable structure control methods in most researches are used. On the other hand, there are few examples that use the backstepping control technique [6] for nonlinear or Euler-Lagrange multi-agent system. In this method,the problem of unmatched uncertainty and neglecting the efficient nonlinearities is overcomevia adopting step-bysteprecursiveprocess.
However,although a controller designed using this theorem guarantees the infinite-time stability of a closed-loop system, it has drawbacks such as a slow convergence rate and reduced robustness to uncertainty. On the other hand, systems with finite-time settlingtime design possess attractive features such as improved robustness and disturbance rejection properties [7] ,In this paper, terminal backstepping control based multi-agent consensus control for EulerLagrange system with one-leader and multi-followers is developed.
Background and Preliminaries

Concept of Graph Theory
In this paper, multi-agent robot Euler-Lagrange systems consisting of one leader and n followers are considered. 
2.2.Multi-Agent Euler-Lagrange Systems
The nonlinear dynamics of a group of 1 n + fully actuated Euler-Lagrange systems are described as follows:
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Choosing the distributed virtual control as ( ) 
Choosing the control inputs and adaptive laws as 
we obtain the following expression:
where ,
Finite-Time Stability Analysis
((13) can be rewritten the following two forms:
where ,2 
Simulation Example
To validate the proposed control scheme, the following group of one leader indexed by 0 and four followers indexed by 1, 2, 3, and 4, respectively as shown in Fig.  1 . The strict feedback state equations of each agent are expressed as
Simulation Fig. 2 (consensus control) and Fig. 3 (formation control) , where the settling time of the proposed TBSC system is 31% faster than that of the BSC system. In addition, the steady state errors of the TBSC system are smaller compared to the BSC system. 
Conclusion
A terminal backstepping control scheme to guarantee the fast error convergence and small tracking error performance for a multi-agent Euler-Lagrange system is developed in this paper. A virtual finite-time error surface is defined to design a virtual control. The finitetime convergence is proved by the finite-time stability analysis of Lyapunov function. Simulation for one-link manipulator agents confirms the theoretical proposal.
